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a b s t r a c t
Most studies on psychotic-like experiences in the non-clinical population were based on self-reported
surveys, without any attempt to validate the clinical interview. The present study aimed to test whether
the Attenuated Psychosis Syndrome (APS) could be detected in a college population by checking self-
report results against an additional interview. A two-stage screening process was used in a sample of 579
college students (16–22 years old): a 16-item Chinese version of the Prodromal Questionnaire (CPQ-16)
followed by the Structured Interview for Psychosis-Risk Syndromes (SIPS). Psychopathology symptoms
were assessed using the Symptom Checklist-90 (SCL-90). There were 20 (3.5%) students who met the
criteria for the APS according to SIPS. Compared with control students, the students with APS were more
likely to be from divorced families and had more psychopathology based on the SCL-90. Certain factors
on the SCL-90, including Obsessive-Compulsive (OBS), Interpersonal Sensitivity (INT), and Depression
(DEP) were signiﬁcantly correlated with positive psychosis risk symptoms on the SIPS, but only DEP had
a strong correlation with the total score on the SIPS. These results demonstrate that the APS can be
detected in a college sample and that psychosis risk symptoms are associated with co-occurring
psychopathology.
& 2014 The Authors. Published by Elsevier Ireland Ltd.
1. Introduction
The identiﬁcation of individuals at ultra-high risk of psychosis and
the interventions for these individuals have become increasingly
popular in recent years. In the newly published Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition (DSM-5), ‘Atte-
nuated Psychosis Syndrome (APS)’ is a new category included in the
appendix (Section 3) as a condition for further study (APA, 2013).
APS is a clinical condition associated with a signiﬁcantly increased risk
of developing psychotic disorders. The DSM-5 criteria speciﬁcally
required that attenuated positive symptoms be associated with dis-
tress, disability, and warrant clinical attention; these criteria were
more restrictive than other current research criteria (Granö et al.,
2011). Many studies have consistently demonstrated that a large
proportion of the general population has reported a psychotic-like
experience at some point in their lifetime without presenting a full-
blown mental disorder (Hanssen et al., 2003; Konings et al., 2006;
Yung et al., 2009;Werbeloff et al., 2012). Although these psychotic-like
experiences do not inevitably lead to psychosis, they indicated
a higher level of distress and a greater risk of psychotic disorder
(Yung et al., 2006; Nelson et al., 2012; Werbeloff et al., 2012). In
contrast to a single psychotic-like experience, APS indicates a potential
risk for psychosis on a syndrome level. Unfortunately, most studies on
psychotic-like experiences in the general population were based on
self-reported surveys without any attempt to validate the clinical
interview. Therefore, it is not clear whether the criteria for APS can be
applied more widely in the general population (Carpenter and van Os,
2011).
One preliminary report addressing this issue used the telephone-
based Structured Interview for Prodromal Syndromes with a small
sample (n¼58) from the general population (Schimmelmann et al.,
2011). The researchers reported that only one participant fulﬁlled the
criteria for psychosis risk syndrome. However, this study was limited
by the small sample size and the lack of information on the validity
of a telephone assessment compared with face-to-face interviews.
Although Kelleher et al. (2012c) reported that about 8.1% of their
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community sample of adolescents aged 11–13 years met the criteria
for a prodromal risk syndrome based on face-to-face assessments
(Kelleher et al., 2012c), the results were limited by the non-random
sampling strategy and the age range of the sample, which did not
align with the commonly accepted age at the onset of psychosis.
Furthermore, to date, no APS studies, particularly with a non-clinical
population, have been conducted in China. In this study, a two-stage
diagnostic process was adopted to test whether APS could be
identiﬁed in a population of older adolescents and young adults
from a Chinese university and to analyze their psychopathology sym-
ptoms based on the results of the Symptom Checklist-90 (SCL-90).
The hypothesis is that the APS could be identiﬁed among a college
population and that such a population has more psychopathology
associated with the psychosis risk symptoms.
2. Method
2.1. Participants
The study protocol, including the informed consent forms, was approved by the
East Hospital afﬁliated with Tongji University, Shanghai, China. The participants
were recruited from a mental health education course at Tongji University from
October to December 2012. A total of 2500 undergraduates were enrolled in the
Situation, Policy & Task compulsory course of Tongji University during the Autumn
semester of 2012. One of the classes in the course is Mental Health Education
course and it does not comprise of any exams. The 2500 students were subdivided
into 15 classes. Of these 15 classes, four were chosen by instructors from our team
as they were in charge of teaching these four classes. Thus, a total of 589 college
students were invited to participate in the study. Of the 589 students who enrolled
in the study, 10 (1.7%) surveys were invalid and were not included in the analysis.
The submitted scales with more than 10% missing items or all “Yes” entries (ceiling
effect) were considered invalid. All of the participants (n¼579) were under-
graduate freshmen or sophomores and unmarried. The mean age of the entire
sample was 18.6 years (S.D.¼0.9 years, range from 16 to 22), and 248 (42.8%)
students were female (one student's gender was missing).
2.2. Instruments
2.2.1. The 16-item Chinese version of the Prodromal Questionnaire (CPQ-16)
The Prodromal Questionnaire (PQ-16) is a self-report questionnaire used to
screen individuals for the risk of psychosis. It consists of nine items on perceptual
abnormalities/hallucinations, ﬁve items on unusual thought content/delusional
ideas/paranoia, and two negative symptoms (Ising et al., 2012), and it only takes
approximately 3 min to complete. The items were marked true or false according to
the participant's subjective experiences in the last month. When an item was
marked as false, the item was rated 0; if an item was marked as true, the answer
was rated according to the severity of distress experienced from 0 (none) to 3
(severe). The total score was the sum of all the scores.
The English version of the PQ-16 was translated by the authors into Simpliﬁed
Mandarin Chinese (CPQ-16). Both the translation and the original English version
were reviewed by several bilingual psychiatric experts to rate the semantic and
cultural equivalence of each item. Then, the ﬁrst-draft translation was evaluated by
tens of undergraduate students, resulting in a second-draft translation based on
these evaluations. Thereafter, the second draft was back-translated into English by
a native English speaker who is ﬂuent in Chinese and holds a master's degree from
a Chinese university. The back-translated version of the PQ-16 was sent to the
original author (H.K. Ising) to assess whether the back-translation was equivalent in
meaning to the original version.
In this study, the internal consistency reliability of the CPQ-16 was good
(Cronbach's α¼0.72).
2.2.2. The Symptom Checklist-90 (SCL-90)
The SCL-90 (Derogatis, 1974) is a multidimensional self-report symptom inventory
with 90 items originally designed to cover nine different dimensions of psychological
distress: Somatization (SOM), Obsessive-Compulsive (OBS), Interpersonal Sensitivity
(INT), Depression (DEP), Anxiety (ANX), Hostility (HOS), Phobic Anxiety (PHO),
Paranoid Ideation (PAR), and Psychoticism (PSY). Each distinct symptom of psycho-
pathology is rated on a Likert scale from 0 (not at all) to 4 (severe) based on the
amount of distress the symptom has caused the patient in the past 7 days. The Chinese
version of the SCL-90 has beenwidely used in China since the 1980s, andmany studies
have demonstrated its high reliability and validity (Zhengyu, 1984; Shulin and Linjiang,
2003). In this sample, the Cronbach's α of the SCL-90 was 0.96.
2.2.3. The Structured Interview for Psychosis-Risk Syndromes (SIPS)
The SIPS (McGlashan et al., 2010) is a clinician-administered, semi-structured
interview speciﬁcally designed to establish the risk of psychosis. There are four
major symptom dimensions on the Scale of Psychosis-Risk Symptoms (SOPS):
positive, negative, disorganized and general symptoms. The SIPS/SOPS diagnoses
three types of Psychosis-Risk Syndromes: (1) Attenuated Positive Symptom
Prodromal Syndrome (APSP); (2) Brief Intermittent Psychosis Prodromal Syndrome
(BIPS); and (3) Genetic Risk and Deterioration Prodromal Syndrome (GRDS). The
Chinese version of the SIPS showed good reliability and validity in the assessment
of psychosis risk syndromes (Lina et al., 2012). In this interviewed sample, the
internal consistency reliability of the SOPS was good (Cronbach's α¼0.80).
2.2.4. Social demographic characteristics
Social demographic characteristics were evaluated using a demographic ques-
tionnaire designed by the authors that included name, sex, age, grade, address,
discipline, marriage, family status, family history, and help-seeking experience for
mental health.
2.3. Procedure
All of the subjects volunteered to participate at the end of the mental health
education course. They signed an informed consent form and completed the CPQ-
16 and the SCL-90. In this study, the positive threshold for the CPQ-16 was set at 6,
based on the study conducted by Ising et al. (2012). This cut-off score was reached
by 54 participants (9.3%) in this study. Of the remaining participants (n¼525),
another 50 students with CPQ-16 scores lower than 6 were randomly selected.
These 104 participants entered the second stage and were interviewed by trained
psychiatrists. All interviewers received a professional training for SIPS prior to the
study and assessed a standard patient with APS through a video system. Inter-rater
reliability was excellent among the clinical interviewers (n¼10), and the ICC was
0.97 for the SIPS diagnoses. All of the interviews were completed within 1 month of
completing the screening process.
2.4. Statistical analysis
The sample characteristics were analyzed using descriptive statistics, including
means and standard deviations (S.D.s), frequencies, and percentages. Chi-square
(including Fisher's exact test) or one-way ANOVA statistics were used to investigate
the group differences, as appropriate. If these tests were signiﬁcant, post-hoc tests
were carried out. Pearson correlation analyses were conducted to test the association
between the SIPS and the SCL-90. An analysis of the receiver operating characteristics
(ROC) was performed to examine the sensitivity, speciﬁcity, positive predictive
values (PPV), negative predictive values (NPV) and positive likelihood ratio (LRþ).
The accuracy of the test can be described as the area under the ROC curve (AUC).
The internal consistency reliability was assessed with Cronbach’s alpha coefﬁcient.
A p-value o0.05 was considered statistically signiﬁcant, and all of the tests were two-
tailed. All statistical calculations were performed with SPSS version 18.0.
3. Results
3.1. Detection rate and demographic characteristics of APS
Of the 54 students who had a CPQ-16 Z6, four refused to be
interviewed without giving a reason and one could not be contacted
because we had the wrong address. Of the remaining 49 students, 20
met the criteria for a prodromal risk syndrome as per the SIPS
diagnostic criteria. In the low-scoring group (CPQ-16o6), all of the
subjects selected to be interviewed completed the SIPS, and no one
was diagnosed. All the detected APS patients were classiﬁed as APSP
according to the subtypes on the SIPS. The sensitivity and speciﬁcity
of the CPQ-16, using a cut-off score of 6, for APS screening in the 99
students were 100% and 63%. A total score of 9 or more balanced the
greatest sensitivity and the greatest speciﬁcity, and the AUC was 0.93
(po0.001) (Table 2). Therefore, the prevalence of APS in this sample
was estimated at approximately 3.5% (20/579).
The social demographic characteristics of APS are shown in
Table 1. Compared with the Non-APS participants, the individuals
with APS were more likely to come from a divorced family (po
0.001). There were no signiﬁcant differences in the family history of
psychosis or the history of help-seeking for mental health problems.
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3.2. Association of psychosis risk symptoms with co-occurring
psychopathology on APS
As demonstrated in Table 2 and Fig. 1, in addition to the factors of
SOM and OBS in the APS and Non-APS (CPQþ) groups, total SCL-90
scores and factor scores for the students with APS were signiﬁcantly
higher than for the Non-APS students (CPQþ or CPQ) (all po0.01).
Moreover, the association between the SOPS and the SCL-90 among
the students with APS was explored with a Pearson correlation ana-
lysis. The positive symptom dimensions of the SIPS were signiﬁcantly
correlated with OBS, INT, DEP and the total score on the SCL-90 (po
0.05). The factor DEP on the SCL-90 was also signiﬁcantly correlated
with the total score on the SIPS (po0.05) (Table 3).
4. Discussion and conclusions
The authors believe that this is the ﬁrst study to develop
a screening questionnaire to identify individuals at ultra high risk
of psychosis with emphasis on a non-help-seeking sample in main-
land China. Overall, the CPQ-16 showed good preliminary validity in
an undergraduate student population. In this study, approximately
3.5% of this college student sample fulﬁlled the criteria for a current
APS diagnosis. Although the individuals with APS had more co-
occurring psychopathology than the individuals without APS, inter-
estingly, only one participant sought professional help as a result
of psychological distress. Furthermore, the incidence of APS in a
help-seeking population was estimated at 4–5% (Ising et al., 2012;
Wang et al., 2013), which was not signiﬁcantly higher than in our
study. These results suggest that there are many prospectively
identiﬁable individuals with APS in the non-clinical population
who have not sought clinical services. It is also not clear whether
APS in the non-clinical sample will develop into a psychotic disorder,
although the psychosis risk symptoms are associated with a very
high risk of developing psychosis in the clinical population (Fusar-
Poli et al., 2012). Nevertheless, further research on the individuals
with psychosis risk symptoms in the non-clinical groups will be
necessary to assess the outcomes of these risk symptoms.
A recent investigation also used the Comprehensive Assessment
of At-Risk Mental States to identify ultra high-risk individuals in
a college student sample (n¼214) with a mean age of 21.4 years
(Barrantes-Vidal et al., 2013). According to the data from this study,
the prevalence of ultra high risk for psychosis was estimated at 4.2%
(9/214), similar to our results. In another study, however, 8.1% (19/
212) met the criteria for psychosis risk syndromes among 212
school-going adolescents (Kelleher et al., 2012c), which was higher
than the ﬁndings of the above study and our study. One important
explanation for the lower APS in the current study could be the
difference in the samples. Kelleher et al. (2012c) conducted their
investigation in a student population aged 11–13 years, which
was signiﬁcantly younger than our sample (aged 16–22 years with
a mean age of 18.6). Some studies have conﬁrmed that psychotic
symptoms are more common in the early teens than in late
adolescence (Kelleher et al., 2012a, 2012b), whereas the peak age
of onset for schizophrenia is in the 20 s. Additionally, the psychosis
risk label appeared to evoke greater discrimination among the
college students (Yang et al., 2013), leading to concealment of
psychopathology. Furthermore, a two-stage screening process was
developed to establish the diagnosis of APS in this study, whereas all
of the subjects were interviewed using the SIPS in the study by
Kelleher et al. (2012c). Although some students, randomly selected
from those who screened negative, were interviewed using the SIPS
to minimize false negatives in this study, there were still approxi-
mately 480 without any clinical interview. This might be a factor
affecting the lower prevalence of APS in the current study.
Table 1
Socio-demographic characteristics of the identiﬁed APS and Non-APS.
APS
(n¼20)
Non-APS
(n¼79)
F/x2 p
Age mean (S.D.) 18.9 (0.8) 18.5 (1.1) 2.11 0.149
Female (%) 9 (45.0) 36 (45.6) 0.00 1.000
Parental divorce (%) 6 (30.0) 1 (1.3) 20.05 o0.001
Family history (%) 0 (0.0) 4 (5.1) 1.06 0.580
Help-seeking experience (%) 1 (5.0) 1 (1.3) 1.12 0.365
Table 2
Classiﬁcation accuracy of CPQ-16 scores versus SIPS diagnosis of APS versus no SIPS diagnosis and comparison of the results of SCL-90 between APS and Non-APS (n¼99).
CPQ-16 cut-off, total score Sensitivity (%) Speciﬁcity (%) PPV (%) NPV (%) LRþ AUC 95% C.I. P
Z5 100 57 37 100 2.33 0.93 0.87–0.98 o0.001
Z6 100 63 41 100 2.72 0.93 0.87–0.98 o0.001
Z7 95 79 53 98 4.42 0.93 0.87–0.98 o0.001
Z8 85 84 57 96 5.15 0.93 0.87–0.98 o0.001
Z9a 85 87 63 96 6.69 0.93 0.87–0.98 o0.001
Z10 75 90 65 93 7.43 0.93 0.87–0.98 o0.001
Factors in SCL-90 APS (n¼20), mean (S.D.) Non-APS (n¼79) mean (S.D.) F p Pos-hoc analyses
A B C
CPQþ(n¼29) CPQ(n¼50) p p p
Somatization 19.575.3 17.876.9 14.172.5 11.48 o0.001 0.210 o0.001 0.001
Obsessive-Compulsive 26.976.5 23.976.0 17.275.2 25.46 o0.001 0.085 o0.001 o0.001
Interpersonal Sensitivity 24.277.2 19.074.6 13.373.5 40.54 o0.001 o0.001 o0.001 o0.001
Depression 30.177.3 25.577.5 17.474.6 35.73 o0.001 0.011 o0.001 o0.001
Anxiety 23.076.4 18.876.9 13.072.9 30.68 o0.001 o0.001 o0.001 o0.001
Hostility 13.374.3 10.673.9 7.572.3 24.12 o0.001 0.006 o0.001 o0.001
Phobic Anxiety 13.974.9 10.973.9 8.471.8 20.41 o0.001 0.003 o0.001 0.001
Paranoid Ideation 13.474.5 9.973.0 7.872.0 25.62 o0.001 o0.001 o0.001 0.002
Psychoticism 20.575.7 17.175.2 11.972.1 35.96 o0.001 0.005 o0.001 o0.001
Total score 184.6740.0 153.6738.9 110.6720.8 44.72 o0.001 0.001 o0.001 o0.001
PPV¼positive predictive value, NPV¼negative predictive value, þLRþ¼positive likelihood ratio, AUC¼area under the curve.
A¼APS group versus Non-APSþCPQþ group; B¼APS group versus Non-APSþCPQgroup; C¼Non-APSþCPQþ group versus Non-APSþCPQ group.
a Highest average of sensitivity and speciﬁcity.
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The young people at high risk of psychosis in this study differed
from those with the DSM-5 diagnosis of attenuated psychosis syn-
drome in criterion D (Symptom(s) is sufﬁciently distressing and
disabling to the individual to warrant clinical attention) (APA, 2013).
However, they demonstrated major psychopathology. Kelleher et al.
(2012c) also found similar ﬁndings. They claimed that 63% of school
adolescents with prodromal risk syndrome had an Axis I disorder,
with more distress and disability than the control subjects (Kelleher
et al., 2012c). Many previous studies have revealed that in clinical
samples, individuals at high risk of psychosis often have other
comorbid psychopathology (Yung et al., 2006; Rietdijk et al., 2013).
Furthermore, the depression or anxiety experiences, not the paranoid
ideation or psychoticism, were closely related to psychosis risk
symptoms in the current study. Barrantes-Vidal et al. (2013) found
that depressive symptoms were more strongly associated with
positive schizotypy than with negative schizotypy (negative symp-
toms) in a college sample, which was also reﬂected in our study.
Murray and Jones (2012) reviewed the literature and found that
psychotic symptoms in young people were more often associated with
depression and anxiety than with severe psychotic illness. As men-
tioned above, the college students appeared to evoke greater dis-
crimination through the psychosis risk label rather than depression or
anxiety (Yang et al., 2013); therefore, a real psychotic-like experience
might be concealed in a self-report scale. Additionally, a psychotic-like
experience is understood differently in self-reports than in interviews
by experts who are able to distinguish a real psychotic-like experience
from experiences within the normal range (Granö et al., 2011). These
may suggest that the self-reported psychotic symptoms are not asso-
ciated with the attenuated psychotic symptoms from clinical interview
in a linear response in this study. Unfortunately, the relationship
between psychosis risk and emotional symptoms also was unclear.
According to Conrad's staging model, during a prodromal period, the
patient with APS may experience an increasingly oppressive internal
tension that might manifest as depressive or anxiety symptoms
(Mishara, 2010). It is currently impossible to distinguish depression
or anxiety patients with attenuated psychotic symptoms from patients
with an emerging APS with depressive and anxiety symptoms. The
DSM-5 ﬁnally decided that APS should be classiﬁed as a category in
the appendix (Section 3) as a condition for further study but should
not included as a coded diagnosis (APA, 2013).
In conclusion, about 3.5% of this college student sample met the
criteria for APS in the current study. Individuals with APS still
demonstrated more co-occurring psychopathology although they
did not show more help-seeking behaviors, and the psychosis-risk
symptoms were associated with co-occurring psychopathology,
especially depression or anxiety. These ﬁndings are consistent
with the results from other investigations on individuals at risk of
psychosis. The long-term outcomes for these non-clinical samples
have not yet been determined and will require further research
(Kelleher et al., 2012c). Therefore, follow-up studies will be
necessary to explore the risk factors for psychosis associated with
APS in this sample, which is the next goal of our research.
This study has some limitations. First, all of the subjects were
recruited from a mental health education course, producing a small
convenience sample and not a representative random sample. The
participation rate was less than 25%. Hence, it is difﬁcult to say how
representative these results are for the wider population. Second,
a two-stage screening process was used to diagnose APS, which could
result in underestimation of the true prevalence of APS. Finally, co-
occurring psychopathology was assessed with a self-reported instru-
ment, which might not completely reﬂect the true level and lead to an
underestimate.
Fig. 1. Comparison of the results of SCL-90 between APS and Non-APS [CPQ(þ) or CPQ()].
Table 3
Correlation coefﬁcient between the SIPS and SCL-90 among the students with APS (n¼20).
SIPS SCL–90
SOM OBS INT DEP ANX HOS PHO PAR PSY Total Score
Positive symptom 0.435 0.599n 0.470n 0.551n 0.415 0.221 0.293 0.341 0.209 0.533n
Negative symptom 0.398 0.132 0.066 0.397 0.395 0.435 0.000 0.087 0.195 0.261
Disorganized symptom 0.130 0.224 0.041 0.337 0.118 0.123 0.288 0.015 0.217 0.072
General symptom 0.089 0.042 0.195 0.168 0.075 0.094 0.375 0.356 0.322 0.161
Total score 0.350 0.416 0.115 0.568n 0.341 0.255 0.083 0.013 0.022 0.305
SOM¼Somatization, OBS¼Obsessive-Compulsive, INT¼ Interpersonal Sensitivity, DEP¼Depression, ANX¼Anxiety, HOS¼Hostility, PHO¼Phobic Anxiety, PAR¼Paranoid
Ideation, PSY¼Psychoticism.
n po0.05.
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